Aims-To assess the reliability of saliva samples as a means of testing for HIVantibodies outside clinic settings. Methods-Men taking part in a nonclinic longitudinal study of homosexually active men provided samples of saliva and blood. Sera were screened using a competitive ELISA (Welicozyme) and positive sera were confirmed by an indirect ELISA (Abbott). Saliva samples were screened either using an IgG captive radioimmunoassay or an amplified ELISA. Results-A total of 534 paired saliva and blood samples were tested. Overall sensitivity was 96.2% and specificity was 100%. None of the saliva tests were falsely positive for HIV-1 antibodies. Conclusions-HIV-l saliva tests can reliably be used in a non-clinic or field setting. However, if results are to be given to respondents, it is necessary to offer adequate counselling and consider the mechanisms for referral and follow-up for those that are found to be HIV-1 antibody positive.
Measurements of the prevalence of HIV-1, an essential element in the epidemiological study of the spread of HIV-1, are reliably made from samples of blood. In the setting of the clinic or hospital environment this presents few problems, at least for the phlebotomist. However, many epidemiological studies of marginalised groups, such as male and female sex workers or injecting drug users, do not have access to phlebotomy services, because much field work is carried out outside of a clinic setting. Consequently, the application of a non-invasive method for HIV testing is desirable. Equally importantly some people find the giving of blood traumatic and may refuse to co-operate in the study. With these points in mind saliva tests for HIV-1 antibodies have been developed.' 2 The Public Health Laboratory Service has reported results from a clinical trial of the saliva test. 3 To validate fully the saliva test in the nonclinic environment it needs to be shown that saliva samples can be collected by nonmedical personnel and that the saliva samples collected correspond with the blood tests.
Project SIGMA was set up in 1987 to study the lifestyles of gay and bisexual men using a non-clinic cohort. The project consists of a set of inter-related studies, the largest of which is a 6 year, five wave, twocentre non-clinic cohort study monitoring HIV-1 seroprevalence and changes in sexual behaviour. [4] [5] [6] [7] In this paper we present an analysis of HIV-1 antibody tests carried out on pairs of blood and saliva samples collected by non medical personnel, in the homes of respondents or at the offices of Project SIGMA.
Method
A pool of 778 (London 508, South Wales 270) gay and bisexual men were recruited from advertisements in the gay press, and by personal contact in gay clubs and pubs, and social groups and through snowballing (that is, through the social networks of existing respQndents). A total of 310 (61%) in London and 215 (79%) in South Wales responded to the invitation to be interviewed in the first phase. In the second phase (an average of 10 months later) 274 in London and 150 in South Wales were interviewed.
At each interview men were asked (but not required) to provide a sample of blood and at the same time a sample of saliva, for testing for HIV-1 antibodies. The saliva sample was collected using a small cotton swab on which the respondent was asked to chew for half a minute. It was then sealed in a plastic collection tube which in turn was packed into a larger plastic tube. This sample was not taken within half and hour of eating or drinking. The For all tests the senstivity was 96.2% and specificity 100%. Using only results from the first phase sensitivity was 94.5% and specificity 100%; for wave 2 sensitivity and specificity were both 100%. Two saliva tests from wave 1 were equivocal, that is the saliva results for two seropositive subjects were not conclusively positive. None of the bloodsaliva pairs taken in the second phase were discordant. There were no false positive saliva results.
Conclusions
The results show that saliva collection can be successfully carried out by non-medical personnel outside of the clinic setting and is acceptable to the respondents or clients. The proportion of salivas collected where a test could not be carried out because there was an insufficient sample is not high and could be lowered by more regular training and possibly by introducing simpler saliva collection devices.
The results presented show that a saliva test for HIV-1 antibodies is a reliable alternative to a blood based test. The saliva test failed in only 3 (0.6%) cases to predict accurately the blood result. All of these cases were in the first wave of collection. None of the tests carried out in wave two were inaccurate reflecting the improvements in the reliability and sensitivity of testing accompanying the introduction of the amplified ELISA.
However, it is important to recognise that if HIV-1 saliva test results are to be given to respondents then counselling before and after testing is as important as if blood sampling were used. Adequate counselling back-up is of the utmost importance as are a mechanism for referral and follow up for those who are found to be positive. Saliva testing also raises the issue of HIV transmission through exchange of saliva (especially deep kissing) as many men assumed that because antibodies could be detected then transmission could occur via saliva. Problems this may cause need to be addressed in the training of field staff who are to administer the saliva tests.
The main drawback of exclusive saliva testing is that while it is possible to carry out other serological tests, such as for hepatitis antibodies, it is not a reliable method for identifying hepatitis B carriers. However, as a general HIV-1 surveillance procedure for non-clinic groups, it does provide an alternative to the invasive procedure of taking blood.
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